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DETAILED ACTION 
Status of Claims 

1. In applicant's reply filed on 7/5/07, applicant amended claims 1, 2, 5, 1 1, 13, 14, 17, 23, 
25, and 29; added new claims 32 and 33; and cancelled claims 10 and 22. Claims 1-9, 11-21, 
and 23-33 are pending and under examination. 

Response to Amendment 
Claim Rejections - 35 USC § 112 

2. The rejection of claims 5 and 11, under 1 12, second paragraph, is maintained because the 
recited language, "and wherein the fluorocarbon (or hydrocarbon) constituent of the gas 
facilitates the reaction of the nitrogen with the plasma," does not appear to clearly recite the 
subject matter of applicant's invention, as recited in p. 8, line 29 to p. 9, line 14 of applicant's 
specification. According to the subject matter recited in p. 8, line 29 to p. 9, line 14, it appears 
that the gas generates the plasma and does not facilitate the reaction. Furthermore, the 
composition in the plasma, which is CF4 or CH4, facilitates the reaction of the host plasma with 
the nitrogen, which is a constituent of the air. 

On the other hand, based on the recited language in claims 5 and 1 1, it appears to convey 
that three separate components (gas, plasma, and air) are producing the at least one 
predetermined compound, For this reason, examiner recommends amending the recited 
language in claims 5 and 1 1 to clearly convey the subject matter recited in p. 8, line 29 to p. 9, 
line 14 of applicant's specification. 
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Prior art rejections 

3. In light of applicant's amendments, the rejections over the prior art are withdrawn. New 
rejections follow. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

5. Claims 1-9, 11-21, 23-31, and 33 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Singh et al. ("Singh," WO 02/23585) and in light of Levinstein et al. 
("Levinstein;' US 4256534) and Kyotani (US 6409802). 

As to claims 1-9, 1 1-21, 23-24 Singh teaches a method of detecting a leak and a computer 
readable medium comprising the following steps: prior to establishing a plasma inside a chamber 
of a reactor, removing nitrogen-based compounds from the chamber of the reactor (i.e. removing 
atmospheric pressure (i.e. nitrogen-based compounds) from the chamber, p. 4, lines 4-31); 
establishing a plasma inside a reactor, the plasma having a composition suitable to generate at 
least one predetermined compound when reacting with air; detecting a light emission of the 
plasma; and analyzing the light emission to identify the presence of the at least one 
predetermined compound, (i.e. p. 3, line 25 to p. 5, line 15). 

Singh further teaches the following regarding before establishing the plasma inside the 
reactor: processing at least one wafer of semiconductor material and removing the least one 
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wafer from the reactor; and the air includes nitrogen, the at least one predetermined compound 
(i.e. CN) resulting from the reaction of nitrogen with the plasma, (i.e. p. 4, line 4 to p. 5, line 6). 

Singh further teaches the following regarding establishing a plasma inside a reactor: 
providing a flow of a gas including a fluorocarbon constituent, and keeping the gas at a pressure 
substantially in the range from 50 mtorr to 1 10 mtorr. (i.e. p. 4, line 12 to p. 5, line 6). 

As to claims 25-28, Singh also teaches an apparatus comprising: means for removing 
nitrogen-based compounds from a chamber of a plasma reactor prior to establishing a plasma 
inside the chamber of the reactor; means for establishing a plasma inside a plasma reactor, the 
plasma having a composition suitable to generate at least one predetermined compound when 
reacting with air; means for detecting a light emission of the plasma; and means for analyzing the 
light emission to identify the presence of the at least one predetermined compound for detecting 
a leak of external air into the plasma reactor, (i.e. p. 3, line 25 to p. 5, line 15). 

Singh further teaches the following regarding means for establishing the plasma inside 
the reactor: means for providing a flow of a gas including a fluorocarbon constituent, and means 
for keeping the gas at a pressure substantially in the range from 50 mtorr to 1 10 mtorr. (i.e. p. 4, 
line 12 to p. 5, line 6). 

As to claims 29-31, Singh also teaches a system comprising: a plasma reactor; and an 
apparatus, coupled to the plasma reactor, for detecting a leak of external air into the plasma 
reactor, the apparatus comprising: means for removing nitrogen-based compounds from a 
chamber of a plasma reactor prior to establishing a plasma inside the chamber of the reactor; 
means for establishing a plasma inside a plasma reactor, the plasma having a composition 
suitable to generate at least one predetermined compound when reacting with air; means for 
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detecting a light emission of the plasma; and means for analyzing the light emission to identify 
the presence of the at least one predetermined compound for detecting a leak of external air into 
the plasma reactor, (i.e. p. 3, line 25 to p. 5, line 15). 

Singh further teaches the following regarding means for establishing the plasma inside 
the reactor: means for providing a flow of a gas including a fluorocarbon constituent, (i.e. p. 5, 
lines 1-6). 

Singh inherently teaches a source of power substantially in the range from 400W to 
600 W because Singh's invention inherently utilizes power to function and Levinstein teaches 
that the plasma etching process requires a power of 400-600 watts (i.e. column 8, lines 62-64). 

Furthermore, Singh inherently teaches, with regarding to the means for establishing the 
plasma inside the reactor, that the means for providing a flow of a gas inherently includes a 
fluorocarbon constituent, such as CF4, and a hydrocarbon constituent, such as CH4, since 
Kyotani teaches that etching of a silicon wafer or the like is commonly performed utilizing such 
constituents, (i.e. column 1, lines 51-60). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 1-9, 11-21, 23-33 rejected under 35 U.S.C. 103(a) as being unpatentable over Sui 
et al. ("Sui," WO 00/03421). 

As to claims 1-9, 11-21, and 23-24, Sui teaches a method of detecting a leak and a 
computer readable medium (i.e. p. 1 1-16, Fig. 3) comprising the following steps: establishing a 
plasma inside a reactor (i.e. 56, Fig. 2), the plasma having a composition suitable to generate at 
least one predetermined compound when reacting with air; detecting a light emission of the 
plasma; and analyzing the light emission to identify the presence of the at least one 
predetermined compound, (i.e. p. 16, line 16 to p. 18, line 35). 

Sui further teaches the following regarding before establishing the plasma inside the 
reactor: processing at least one wafer of semiconductor material, and removing the least one 
wafer from the reactor; and the air includes nitrogen, the at least one predetermined compound 
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(i.e. CN) resulting from the reaction of nitrogen with the plasma, (i.e. p. 16, line 16 to p. 19, line 
31). 

Sui further teaches the following regarding establishing a plasma inside a reactor: 
providing a flow of a gas including a fluorocarbon constituent (i.e. CF4), and keeping the gas at a 
pressure substantially in the range from 50 mtorr to 1 10 mtorr and applying a source power 
substantially in the range from 400W to 600W; or providing a flow of a gas including a 
hydrocarbon constituent (i.e. CH4), keeping the gas at a pressure substantially in the range from 
50 mtorr to 1 10 mtorr and applying a source power substantially in the range from 400 W to 
600W. (i.e. p. 10, lines 6-14; p. 16, line 30 to p. 17, line 7). 

As to claims 25-28, Sui also teaches an apparatus comprising: means for establishing a 
plasma inside a plasma reactor, the plasma having a composition suitable to generate at least one 
predetermined compound when reacting with air; means for detecting a light emission of the 
plasma; and means for analyzing the light emission to identify the presence of the at least one 
predetermined compound for detecting a leak of external air into the plasma reactor, (i.e. Figs. 2 
and 3; p. 16, line 16 to p. 18, line 35). 

Sui further teaches the following regarding means for establishing the plasma inside the 
reactor: means for providing a flow of a gas including a fluorocarbon constituent (i.e. CF4), and 
means for keeping the gas at a pressure substantially in the range from 50 mtorr to 1 10 mtorr and 
means for applying a source power substantially in the range from 400W to 600W; or means for 
providing a flow of a gas including a hydrocarbon constituent (i.e. CH4), means for keeping the 
gas at a pressure substantially in the range from 50 mtorr to 1 10 mtorr and means for applying a 
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source power substantially in the range from 400W to 600 W. (i.e. p. 10, lines 6-14; p. 16, line 
30 to p. 17, line 7). 

As to claims 29-31, Sui also teaches a system comprising: a plasma reactor; and an 
apparatus, coupled to the plasma reactor, for detecting a leak of external air into the plasma 
reactor, the apparatus comprising: means for establishing a plasma inside a plasma reactor, the 
plasma having a composition suitable to generate at least one predetermined compound when 
reacting with air; means for detecting a light emission of the plasma; and means for analyzing the 
light emission to identify the presence of the at least one predetermined compound for detecting 
a leak of external air into the plasma reactor, (i.e. Fig. 2; p. 16, line 16 to p. 18, line 35). 

Sui further teaches the following regarding means for establishing the plasma inside the 
reactor: means for providing a flow of a gas including a fluorocarbon constituent (i.e. CF4), and 
a hydrocarbon constituent (CH4). (i.e. p. 16, line 30 to p. 17, line 7). 

As to claim 32, Sui teaches a step of establishing the plasma when there is no wafer 
present within the chamber of the reactor (i.e. p. 9, line 27 to p. 10, line 14). 

While Sui teaches having process gas control instruction sets that control the composition 
and flow rates of process gas supplied into the chamber, Sui does not specifically teach the 
following step: "prior to establishing a plasma inside a chamber of a reactor, removing nitrogen- 
based compounds from the chamber of the reactor." It would have been obvious to a person of 
ordinary skill in the art to modify Sui's detection method by removing nitrogen-based 
compounds from the chamber of the reactor before establishing a plasma inside a chamber of a 
reactor because Sui teaches that a user has the ability to control what is being introduced and 
removed from the chamber(s) and Sui recognizes that the process (i.e. etching process) can be 
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performed in multiple stages, for example, each stage having different process conditions (i.e. p. 
13, line 9 to p. 14, line 32; and p. 16, lines 18-34). 

10. Claims 1-3, 13-15, 25-26, and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zajac (US 4857136). 

As to claims 1-3 and 13-15, Zajac teaches a method of detecting a leak and a computer 
readable medium (i.e. 23, Fig. 1) comprising the following steps: establishing a plasma inside a 
reactor (i.e. 11, Fig. 1), the plasma having a composition suitable to generate at least one 
predetermined compound when reacting with air; detecting a light emission of the plasma; and 
analyzing the light emission to identify the presence of the at least one predetermined compound, 
(i.e. column 2, line 6 to column 3, line 28). 

Zajac further teaches the following regarding before establishing the plasma inside the 
reactor: processing at least one wafer of semiconductor material, removing the least one wafer 
from the reactor, and cleaning the reactor (i.e. column 2, line 6 to column 3, line 28). 

Zajac further teaches the following regarding establishing a plasma inside a reactor: 
providing a flow of a gas including a fluorocarbon constituent (i.e. column 3, lines 24-28). 

As to claims 25-26, Zajac also teaches an apparatus comprising: means for establishing a 
plasma inside a plasma reactor, the plasma having a composition suitable to generate at least one 
predetermined compound when reacting with air; means for detecting a light emission of the 
plasma; and means for analyzing the light emission to identify the presence of the at least one 
predetermined compound for detecting a leak of external air into the plasma reactor, (i.e. column 
2, line 6 to column 3, line 28). 
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Zajac further teaches the following regarding means for establishing the plasma inside the 
reactor: means for providing a flow of a gas including a fluorocarbon constituent (i.e. column 3, 
lines 24-28). 

As to claims 29-30, Zajac also teaches a system comprising: a plasma reactor; and an 
apparatus, coupled to the plasma reactor, for detecting a leak of external air into the plasma 
reactor, the apparatus comprising: means for establishing a plasma inside a plasma reactor, the 
plasma having a composition suitable to generate at least one predetermined compound when 
reacting with air; means for detecting a light emission of the plasma; and means for analyzing the 
light emission to identify the presence of the at least one predetermined compound for detecting 
a leak of external air into the plasma reactor, (i.e. column 2, line 6 to column 3, line 28). 

Zajac further teaches the following regarding means for establishing the plasma inside the 
reactor: means for providing a flow of a gas including a fluorocarbon constituent (i.e. column 3, 
lines 24-28). 

While Zajac teaches a detection method that involves removing gases from the chamber 
of the reactor (i.e. column 2, lines 6-18), detecting a number of conditions such as the starting 
point (i.e. of the plasma etching process), system cleanliness (i.e. reactor), air leaks, etc. (i.e. 
column 3, lines 1 1-28), Zajac does not specifically teach the step of removing nitrogen-based 
compounds from a chamber of a reactor. It would have been obvious to a person of ordinary 
skill in the art to specifically include nitrogen-based compounds as one of the gases to remove 
from a chamber of the reactor because it would be desirable to process semiconductor wafers in a 
vacuum-type of environment to insure that the finished wafers do not contain any extraneous 
components. 
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11. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Singh and in 
light of Levinstein and Kyotani, as applied to claims 1-9, 1 1-21, 23-31, and 33 above, and further 
in view of Powell et al. ("Powell," US 6256186). 

The teachings of Singh in light of Levinstein and Kyotani are indicated above. 

Powell teaches an invention that consists of a semi-conductor wafer processing apparatus 
comprising a plasma etching reactor, an electrostatic chuck and control means for processing, 
e.g. etching, a wafer when it is on the platen and for etching when no wafer is present (i.e. 
column 2, lines 11-16). Powell further teaches that an oxygen and carbon tetrafluoride plasma is 
consequently run for 5 seconds or so immediately prior to the next wafer being loaded onto the 
surface (column 4, lines 27-34). 

It would have been obvious to a person of ordinary skill in the art to modify the modified 
Singh by incorporating a step of establishing the plasma when there is no wafer present within 
the chamber of the reactor because introducing plasma inside the chamber of the reactor without 
the wafer would insure that the next wafer placed inside the chamber of the reactor will be 
processed in a "clean" environment since Powell teaches that the plasma can be used for 
cleaning the chamber of the reactor (i.e. column 4, lines 27-34). 

Response to Arguments 

12. Applicants arguments with respect to claims 1-9, 11-21, and 23-3 1 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from, the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lore Ramillano whose telephone number is (571) 272-7420. The 
examiner can normally be reached on Mon. to Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Lore Ramillano 
Examiner 
Art Unit 1743 



Supen/uspry Patent Examiner 
Technology Center 1 700 



